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Abstract
Background: Medium-sized, non-trauma hospitals experience many of the same difﬁcul-
ties as tertiary centres do when it comes to managing emergency general surgery patients.
However, acute surgical units are not a ﬁnancially viable option in these hospitals. To
improve the care of emergency general surgery patients at one such hospital, a Rapid
Assessment Medical Surgical (RAMS) unit was developed to decrease the time to review
and increase the efﬁciency in caring for these patients.
Methods: To assess the unit’s effect, a prospective analysis was completed of the patients
who came through the RAMS unit over a 6-month period and compared with a retrospective
analysis of patients presenting in the same 6-month period the year prior to the unit’s
instigation.
Results: The RAMS unit was effective in providing an avenue for faster review by the sur-
gical team. This resulted in patients leaving the emergency department faster, decreased the
number of patients that breached emergency department time-targets and increased the num-
ber of patients discharged after a period of observation or basic treatments.
Conclusion: General surgery patients were managed more efﬁciently with the RAMS unit
in place. However, a full cost analysis is required to determine if such units are cost-
effective.
Introduction
Emergency surgical patients account for a signiﬁcant proportion of
general surgery services and managing these patients in an appro-
priate and timely manner can be challenging. The traditional ‘on-
call’ model where the consultant surgeon is expected to continue
their regular workload as well as manage the on-call patients has
been found to be problematic.1,2
This is also an issue for registrars, who can ﬁnd it difﬁcult to
review patients in a timely manner and generally patients are seen
at the conclusion of clinical duties. This can lead to a signiﬁcant
delay in appropriate management of these patients.
In Australia, emergency department (ED) funding is currently
dependent on patients leaving ED within 4 hours. These time-based
targets are based on studies, which have shown that a decreased
length of stay (LOS) in the ED leads to decreased patient mortality
and a decreased inpatient LOS.3,4 The controversies surrounding
these targets notwithstanding, the targets remain and EDs ﬁnd it
difﬁcult to meet them if the surgical registrar is unavailable.5,6 To
avoid breaching these targets, patients may be admitted to the surgi-
cal ward on interim orders awaiting formal surgical review but such
a system is suboptimal on several counts.
Larger hospitals have responded by establishing acute surgical
units (ASUs). ASUs are designed to efﬁciently manage emergency
general surgery patients during normal working hours whilst allow-
ing elective surgery lists to proceed uninterrupted, and have proven
successful in achieving faster review and treatment of such
patients.7
Rapid Assessment Medical Surgical (RAMS)
ASUs are typically utilized in large tertiary hospitals with a signiﬁ-
cant emergency surgery patient load. To be effective, General Sur-
geons Australia recommends that ASUs have timely access to an
emergency theatre and are consultant-led services. However, ‘the
service must reﬂect the community need and regional variation’.8
The hospital in which the RAMS unit was based is a mid-sized
630-bed hospital located 10 km from a tertiary trauma centre. Con-
sequently, trauma patients bypass this hospital and the reduced
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acute general surgical patient load makes an ASU unviable. Yet,
the ‘on-call’ model’s issues regarding delayed reviews and out-of-
hours operating still affect the service.
To improve on the ‘on-call’ model without implementing an
ASU, the RAMS unit was created. The unit’s objectives were to
decrease the time to review and improve the management of emer-
gency general surgery (and medicine) patients.
In essence, the unit was an amalgamation of an ‘emergency
observation ward’ and an acute surgical unit. It was manned by an
unaccredited general surgery registrar, a medical registrar and a
team of ﬁve nurses. It was open every day between 7 am to 9 pm,
with last admissions at 6 pm. After 9 pm, all patients were either
discharged home or admitted to the surgical ward. This timing was
decided as it was expected that fewer admissions would occur over-
night and therefore the pressures on the ED would be reduced.
The unit allowed for ongoing investigations, review and basic
treatments to occur. The ward housed 13 additional beds and was
situated on the ﬁrst ﬂoor of the hospital; with the ED on the ground
ﬂoor and the surgical wards and operating theatre being on the sec-
ond ﬂoor. The ward also contained a minor procedures room.
Patients were referred by the ED staff to the general surgical or
medical registrar on call for the RAMS unit and that registrar
decided whether to accept the patient to the unit. The presence of
both surgical and medical teams in the RAMS unit allowed for
undifferentiated patients to be reviewed easily by both teams. How-
ever, there was no access to a dedicated operating theatre and there
was still an ‘on-call’ consultant each day. This research aimed to
assess the effect the RAMS unit had on the efﬁciency of care of
emergency general surgical patients.
Method
Ethics approval was applied for and granted by Human Research
Ethics Committee of The Prince Charles Hospital.
Data was collected on emergency general surgery patients for
two 6-month periods pre- and post- the RAMS unit’s introduction.
To promote comparability, the data was collected from the same 6-
month period 1 year apart; the post-RAMS data was collected pro-
spectively between January and July 2015, the pre-RAMS data was
collected retrospectively for the same period in 2014. The retro-
spective data included only patients who were referred to the gen-
eral surgery team between 7 am and 6 pm.
To evaluate the efﬁciency of the RAMS unit the following data
was collected:
(1) Where the patient was seen and reviewed (ED, RAMS unit
or the ward).
(2) The working diagnosis of the ED team and the general surgi-
cal team.
(3) Key time intervals: time from presentation to initial ED
review, from ED review to surgical referral, from referral to
surgical review, from referral to admission and whether there
was a breach in the 4-h rule.
(4) Whether the patient was admitted to the RAMS or surgical
ward, referred to another team or discharged home.
The categorical data were analyzed and assessed for signiﬁcance
using the Pearson’s chi-square statistic. Due to the sample size and
central limit theorem, the non-normally distributed nominal data
were analyzed and assessed for signiﬁcance using a paired t-test.
Results
Patient presentations
Three hundred and thirty-two patients met criteria in the pre-RAMS
group and 376 for the post-RAMS period. The distribution of pre-
sentations is shown in Figure 1.
Time till reviews
The key time intervals are outlined in Table 1.
Patient destination
The patients’ ﬁnal destination is documented in Table 2. Pre-
RAMS, of the patients who were discharged home, one was
reviewed in ED then discharged, ﬁve were admitted to the surgical
ward ﬁrst, reviewed, and then discharged, and eight patients were
reviewed in ED, admitted for observation and then discharged. In
four cases, the patient’s ﬁnal disposition was unclear.
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Distribution of presentations Fig. 1. Distribution of the presentations based on surgical
diagnoses. RAMS, Rapid Assessment Medical Surgical. ( ), Pre-
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During the RAMS period, two patients were directly admitted to
the surgical ward; one because the RAMS ward was at capacity and
one was admitted by phone by another general surgery registrar.
The ﬁnal disposition of ﬁve patients was not clearly documented.
Discussion
Differences between pre-RAMS and RAMS
Patient presentation
The ED physicians’ working diagnoses differed from the surgical
team’s at a similar frequency during both periods. Pre-RAMS,
patients generally waited in the ED for their investigations whereas
the RAMS unit allowed those investigations to occur in the RAMS
unit. Thus, during the RAMS period, the ED physicians did not
have access to all the results before making their diagnosis and their
diagnostic accuracy is reassuring. Figure 1 demonstrates, as
expected, the similarity in the frequencies of the presentations
between the 2 years and suggests a realistic comparison between
the two periods.
Time until reviews
The time taken from triage to review by an emergency physician
was the same from pre-RAMS to RAMS. This further reinforces
the similarities between the 2 years analyzed.
The average time taken from assessment by an emergency physi-
cian to referral was found to be signiﬁcantly longer post-RAMS
compared to pre-RAMS. This was an unexpected ﬁnding as it had
been hypothesised and hoped that the RAMS unit would result in
earlier referrals as there would be less wait for the return of results.
The reason is unclear, but perhaps there was a change in the ED
referral protocol; with patients requiring senior review before being
referred.
The time taken from referral to admission during the RAMS
period was, on average, less than half the duration of the pre-
RAMS period.
Two reasons could explain this. Firstly, the RAMS unit provided
beds for patients while they awaited investigations or a period of
observation. Prior to RAMS, accepted patients likely waited for a
ward bed which would have been dependent on discharges from
the ward. Further, the patients still requiring ongoing investigations
or observations would have remained in the ED until those were
complete. Secondly, with no other clinical commitments, the
RAMS registrar was more available to take a referral. Pre-RAMS,
it was very likely that the on call registrar was occupied operating
or in clinic and thus unable to review the referral immediately.
Consequently, very few patients were reviewed by the surgical
registrar on the surgical ward after RAMS was introduced. Compar-
atively, pre-RAMS almost one in three patients were ﬁrst reviewed
by the surgical registrar on the surgical ward. This was usually after
hours and the delay in decision making regarding further investiga-
tions and/or deﬁnitive treatment could conceivably result in poorer
outcomes for patients.
Destinations of patients
After the introduction of RAMS, signiﬁcantly more patients were
discharged the same day. This is likely due to improved surgical
registrar availability resulting in earlier review and establishment of
a deﬁnitive plan. Clearly, a delay in surgical review until after
hours, as was common pre-RAMS, would have made same-day dis-
charge much less likely.
The location where the surgical team reviewed the patients was
signiﬁcantly different between the two periods. Prior to the RAMS
unit, the patients were generally reviewed in the ED. However, as
alluded to above, in some of the cases, patients were ﬁrst reviewed
on the surgical ward having been admitted on interim orders. This
is not unexpected given the restricted surgical registrar availability
pre-RAMS. Post-RAMS, most cases were seen in the RAMS unit,
some were seen in the ED and very few were seen on the surgical
ward. Given the nature of the RAMS unit, this result is expected.
The acceptance of the patient to the RAMS unit was intended to
decrease access block. As RAMS provided a place for patients to
Table 1 Duration between events
Duration of time from: Pre-RAMS (hh:mm) (average) RAMS (hh:mm) (average) P-value (unpaired t-test)
Triage to ED review 00:48 (0:01–1:20) 0:48 (0:00–3:36) 0.88
ED review to referral 1:23 (0:00–7:09) 1:57 (0:08–10:30) <0.0001
Referral to admission 2:54 (0:27–10:00) 0:43 (0:05–3:33) <0.0001
Referral to review 2:18 (0:02–11:00) 1:24 (0:05–6:10) <0.0001
ED, emergency department; RAMS, Rapid Assessment Medical Surgical.
Table 2 Review locations and destinations of patients
Pre-RAMS (332) RAMS (376) P-value
Patients admitted to the hospital 316 (95%) 238 (63%) <0.05
Reviewed in ED 227 (68%) 50 (13%) <0.05
Reviewed in RAMS – 324 (86%) –
Reviewed on surgical ward 105 (32%) 2 (0.5%) <0.05
Patients discharged on same day 14 (4%) 115 (31%) <0.05
Patients referred to another hospital unit 1 (0.3%) 18 (5%) <0.05
Breach of 4-h target 193 (58%) 116 (31%) <0.05
ED, emergency department; RAMS, Rapid Assessment Medical Surgical.
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await investigations, it was expected that there would be increase in
referrals to inappropriate teams, owing to an incorrect provisional
diagnosis. Post-RAMS saw signiﬁcantly more patients requiring
referral to a non-general surgical unit after surgical review.
The acceptability of that increase is a matter for debate. No sig-
niﬁcant adverse events occurred during the RAMS period that
could be attributable to the delay in appropriate-team review. Fur-
ther, the RAMS unit was designed such that a medical registrar was
on hand to take referrals quickly if required.
However, the above notwithstanding, once accepted to RAMS,
that patient’s care ultimately fell to the on-call surgical consultant
and the possibility of being held responsible for a poor outcome,
attributable to an inappropriate initial referral, is signiﬁcant.
Four-hour breach
The RAMS unit did appear to decrease access block for general
surgical patients as the number of patients who breached the recom-
mended 4-h rule signiﬁcantly decreased. As previously mentioned,
studies have shown a correlation between longer stays and over-
crowding in the ED with longer inpatient stays and higher in-
patient mortality.9,10 The results from this study would suggest,
based on time alone, that patients would beneﬁt from a RAMS unit
as they were admitted to the RAMS unit and reviewed by the treat-
ing team sooner.
However, the National Emergency Access Targets (NEATs) are
currently under review as research has shown that these time-targets
have limits. As NEAT compliance rates increase, in-hospital mor-
tality of emergency admissions declines but there is a compliance
level at which this direct inverse relationship is lost.11 This senti-
ment may be echoed in the increased number of patients requiring
re-referral during the RAMS period. Further investigation would be
required to determine if these patients could have been referred
appropriately if they remained in ED longer without compromising
care of the patient and the other patients in the ED.
Pros and cons
The RAMS unit, like any institutional intervention has beneﬁts and
disadvantages.
Beneﬁts
The RAMS unit beneﬁts the ED by decreasing the access block and
congestion and this has been shown to improve patient care. This
was occurring to a lesser degree in the pre-RAMS period using
interim orders. Although a shorter time to admission has been
shown to decrease patient discomfort, fasting, risk of deterioration
and overall LOS, these patients experienced signiﬁcant delay in
their review; which may have jeopardized their care.12,13 The
RAMS unit provided an avenue for earlier patient movement and
review to occur.
Another beneﬁt of the RAMS unit is the learning opportunity it
provides the junior surgical doctors. The access to senior surgical
staff, during daylight hours allows for more teaching opportunities.
Though there was not allocated theatre time, all hospitals have can-
cellations and close communication between theatre staff and the
surgical team allows for prioritization of cases and discussion of
alternative arrangements when the system is under pressure.13 In
this manner, the RAMS unit provided the opportunity for simple
cases to be completed by an unaccredited registrar within hours,
again increasing the training, supervision and teaching.
Additionally, it was possible, using the RAMS system, for
patients to receive a short period of treatment/observation then be
safely discharged, unlike the pre-RAMS system. The increase in
same-day discharges decreases the expenditure of the hospital and
demonstrates a possible cost-beneﬁt; which will be investigated in a
follow-on study.
The RAMS unit was made possible by an additional ward, addi-
tional doctors and additional nurses. The employment of additional
resources in the correct format allowed for the improvement in
patient care but, of course, increased costs to the hospital.
Disadvantages
The ED staff are disadvantaged as they are less likely to see the
results and outcomes, and learn from their patients. This has the
potential for decrease decision making by emergency physicians
which has been noted in other studies.14
Additionally, as the senior registrars were not attached to the
RAMS unit nor rostered overnight, they were signiﬁcantly less
involved in emergency surgical patients. Emergency surgery is a
core area of training and the RAMS unit did partially remove the
senior registrars from that learning opportunity.
This research did not delve thoroughly into patient beneﬁts but it
can be hypothesized that the lack of an emergency theatre did not sig-
niﬁcantly change the wait time for an operation. Yet, if a patient was
reviewed earlier then it is possible that they could be booked for thea-
tre earlier. However, the time-limiting factor is generally theatre space
and staff and further research is required to investigate this issue.
Another disadvantage is the increase in incorrect provisional
diagnoses and the associated delay with re-referring patients. Previ-
ous studies have made note of early referrals of undifferentiated
patients to inappropriate units as being a consequence of time-
targets in the ED.15 Time pressures on the ED and access to the
RAMS unit may lead to rushed care.
However, our results show that less time was taken to refer
patients pre-RAMS, yet, only one patient was re-referred. Perhaps
with easy access to an accepting registrar with an observational
ward the ED felt less onus to completely differentiate the patients?
With the presence of both medical and surgical teams in the same
ward, the delay caused by re-referring patients is likely minimal.
This is an area that needs to be investigated in the future.
The RAMS ward was small and on one occasion, its limited
capacity required a patient to be sent directly to the surgical ward.
As the patient still received a timely review, this is unlikely to have
impacted their outcome but should be kept in mind as the number
of emergency patient presentations increases in the future. The
RAMS unit also closed at 9 pm, which required a patient’s disposi-
tion and intention for admission to the surgical ward to be decided
upon by that time. The surgical ward was in close contact with the
RAMS unit and patients who were expected to be admitted to the
surgical ward were ﬂagged early. This effectively averted signiﬁ-
cant logistical issues when the RAMS unit closed at the end of
the day.
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Limitations of this study
This study is based on the workload and patient types received by this
hospital and for that reason may not be applicable to other hospitals
of similar size. The data input was mostly computerized but also
relied on written documentation. Data can be unreliable; especially
during busy periods where the inputting of data may have been
delayed. There are also inherent ﬂaws related to the retrospective and
observational nature of the pre-RAMS component of the study.
Based on the data collected, the beneﬁts to patients are more
hypothetical in nature. It is also difﬁcult to comment on the cost-
beneﬁt to the unit. The unit costs would need to be factored
against the beneﬁts of decreased LOS and complications experi-
enced by patients and this is intended to be reviewed in a follow-
on study.
Conclusion
Overall, the RAMS unit successfully decreased access block in the
ED and decreased the time taken for patients to be reviewed and
admitted surgically. It increased the efﬁciency of the care of the
emergency surgical patients. From this analysis, the RAMS unit is
suitable to this level of facility and successfully addresses the needs
of this community.
However, data assessing the morbidity, overall LOS, cost of
admission, patient satisfaction and hospital occupancy were not
researched and their impact is currently unknown. This work has
provided a foundation from which other areas of interest can be
investigated, for example, a comparison between surgical admis-
sions inside and outside RAMS unit hours, a cost-beneﬁt analysis
to assess the long-term feasibility of such units and an examination
between the interrelationship between surgical and medical teams
in such an arrangement.
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